Abstract: The syndiotactic and atactic poly(2-N-carbazoylmethyl)styrenes were obtained by a half-titanocene catalyst and a radical initiator for the investigation of photophysical properties, especially excimer formation. The atactic polymer exhibited only monomer emission, but the syndiotactic polymer showed both excimer emission and monomer emission resulting from the partial overlapping arrangement of carbazole pendants. The emission band of syndiotactic polymer was considerably dependent on solution concentration and temperature, however atactic polymer was independent because the excimer formation of syndiotactic helical conformation was more favorable than that of the random coil conformation of atactic polymer.
Introduction
Carbazole and its derivatives have attracted extensive interest because of their useful photorefractive materials, photoconductors, light-emitting materials and hole-transporting materials. [1] [2] [3] [4] [5] Poly(N-vinylcarbazole)(PVK) has already played an important role in photocopiers and light emitting diodes(LEDs). 6 The carbazole containing polymers have also proved successful as the hole(charge)-transporting component of photorefractive polymers. 7, 8 Since these polymers are easily modified and manufactured, they are widely used as a hole transporting materials. It is known that the hole-transporting capability of these polymers is dependent on several factors such as concentration, substituent and ionization potential of chromospheres. However, the effect of polymer structure on the hole-transporting capability has hardly ever been studied. Uryu et al. observed that the hole mobility of isotactic poly(2-N-carbazoylethyl acrylate) was higher than that of atactic polymer. 9 The vinyl polymer containing the carbazole molecules in the pendant groups, the flexible molecular spacer between the carbazole groups and the backbone will play an important role in the conductivities of these polymers. Most investigations have concentrated on functionalized carbazole at the (3,6), (2, 7) and N-positions. (2011년 1월 21일 접수, 2011년 3월 23일 수정, 2011년 3월 30일 채택) Intra-/Intermolecular Excimer Emission of Syndiotactic Polystyrene Having Carbazole Substituents carbazole group. [10] [11] [12] [13] The low-energy excimer is formed when two carbazole groups have achieved an eclipsed, sandwich like conformation and the formation of the highenergy excimer is induced by a partial overlap of two carbazole groups. [14] [15] [16] [17] The charge transport occurred by a hopping mechanism at a conjugated structures whereas PVK is not a conjugated polymer. Many researchers have devoted studies to the incorporation of carbazole and its derivatives into conjugated polymers as parts of the pendants for improvement the charge transport ability. 18 However, few studies have dealt with the effect of stereoregular structures on photophysical properties of vinyl polymer containing the carbazole group.
The excimer formation of syndiotactic polymers containing carbazole group has never been reported.
This study conducted polymerization of 2-N-carbazoyl methyl styrene by using a radical initiator and half titanocene catalysts, producing the atactic and stereoregular poly were calculated by using SpartanModel simulation kit. The optimized geometry of Polymer 1 and 2 were simulated by using 10 repeating units.
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Results and Discussion
Synthesis and Characterization. Syndiospecific and aspecific poly(2-N-carbazoylmethyl styrene) were synthesized for the investigation of the effect of main chain stereoregularity on fluorescent properties of carbazole containing polymers.
Polymer 1 and 2 were synthesized by a radical initiator (AIBN) and half-titanocene catalysts (Cp*TiCl 3 ), respectively, and the results are summarized in Table 1 .
Syndiotacticity of polymers was calculated from the phenyl C-1 carbon (δ＝144.0) according to the literature. respectively. The syndiotacticity of Polymer 2 was much higher than that of Polymer 1.
Fluorescence Emission. Figure 1 showed UV-vis. spectra Polymer 1 and 2 in film state. Polymer 1 and 2 exhibited two major absorptions at 30211 and 30120 cm It is considered that excimer has been crucial to aspects of photophysical and photochemical properties. Therefore vinyl polymers containing excimer-forming molecules such as polystyrene(PS), poly(N-vinylcarbazole)(PVK) and poly (vinylnaphthalene) (PVN), have been widely examined.
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The intramolecular excimers were first observed in PS the most common polymer of this type.
21,23,24
Longworth et al. 25, 26 have studied the effects of orientation and tacticity on excimer formation of PS and PVK. They reported that fluorescence yield increased with increasing tacticity due to the excimer formation, namely sandwichlike excimer and partial overlapped excimer. The isotactic conformation is more favorable for excimer formation than the atactic conformation. The syndiotactic polystyrene (sPS) has the trans-planar conformation and the 2-1 helical conformation. The chain periodicities of sPS were 5.5 and 7.7 Å.
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Polymer 2 is very much alike in configuration to that of syndiotactic polystyrene (sPS) and has more excimer forming sites than atactic polymer in concentrated solution and film state.
The fluorescence emission spectra of Polymer 1 and 2 films are shown in Figure 2 . The spectra of both polymers mainly consist of monomeric emission (λ max =373 and 372 nm for Polymer 1 and 2) and excimer emission (λ max =394
and 393 nm for Polymer 1 and 2). The excimer emission is considered to result from partial overlapped conformation of carbazole groups. Remarkably, the intensity of excimer emission band for Polymer 2 is much higher than that of monomer emission band. In the spectrum of Polymer 2, the intensity ratio of excimer emission(I ex ) to intensity of monomeric emission (I m ) was higher than that of Polymer 1, as I ex /I m =0.99 and 0.80, respectively. These results indicated that excimer formation of the syndiotactic conformation got ahead of the random atactic conformation. The efficiency of the singletexciton migration along the polymer chain is also different with tacticity. 11 The syndiotactic conformation was favorable to form excimer which may be more effective exciton migration than atactic conformation. In the same vein, the neighboring carbazole groups in Polymer 2 have a high tendency to form partial overlap conformation in ground states, whereas Wavelength(nm) PL Intensity, normalized The study of their mobility will be conducted henceforth. 
